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ABSTRACT: Hammer mills have been one of the cornerstones of agricultural and industrial 
processing for centuries. Like other industrial machines , bone-milling machine have a number of 
unique design requirements. In this paper , a hammer mill incorporated with safety hollow for housing 
hard foreign materials besides milled bones was designed, fabricated and its performance evaluated. 
The performance evaluation was carried out to determine the efficiency of the machine by comparing 
its actual milling time with its expected milling time. During operation, the machine was effective in 
separating hard foreign materials. The test results revealed actual milling times of 4.7, 4.5 and 4.7 min 
for the three (3) runs analyzed in comparison with the expected milling time of 4 min for 20 kg of cow 
bone feed to obtain an efficiency of 86. 9%. In all, the hammer mill is portable, easy to operate, 
economically efficient and environmental friendly with less hygiene and electrical hazard and has been 
designed for the conversion of cow bone into a nutritive supplement in livestock feed. 
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I. INTRODUCTION 

Millions of tons of animal by-products are produced annually in Nigeria[l]. A type of waste that is of 
great concern in both urban and rural areas in Nigeria is abattoir or slaughter-house wastes among whichcow 
boneis found in large quantity [2]. Survey shows that a total of 289 cows and 382 goats are slaughtered daily in 
a local abattoir inNigeria. This generates 3.92 ton of blood, 2.9 ton of intestinal content, 4.2 ton of bone and 
2.2ton tissues as abattoir waste daily [3]. Oftentimes, cow bone is disposed of in landfill sites and burned in 
open sites. However, this disposal method poses a serious health risk on the residents of such areas due to its 
associated environmental hazards [4] [5]. 

Cowbone contains important ingredients which are required in livestock feed as mineral supplements 
[4]. These can be classified as organic andinorganic materials. The organic material accounts for approximately 
20% of the wet weight of bone and about 75% of the dry weight; with 98% calcium, 85% phosphorus and 
somewhat 50% sodium and magnesium making it beneficial for livestock [6]. In Nigerian livestock industry, 
slaughter houses are littered with non-meat products and wastes that need to be recycled into useful by-products 
for further agricultural and industrial uses [7]. Therefore, it is imperative that cow bone be converted into useful 
materials such as livestock feed supplement. 

The most widely used process for recycling these by-products is milling. Milling is the mechanical 
treatment of materials to produce powder; to change the size or shape of the materials to smaller particles with 
the aid of mechanical devices and is as old as human history [8]. In the twentieth century, means of milling were 
developed as an improvement over the old milling machines and emphasis was laid on the means of improving 
the efficiency of the milling machine and particle size of the product. 

Hammer mills are used for pulverizing and disintegration with the hammers operated at high speed [9] . 
Colloids mill emulsify and disperse liquid media by using high speed rotors with outer serrated surface [10]. 
Disk attrition mills are a modern fashion of the ancient burrstone mill where the stone are replaced with 
opposing disk or plate [11]. Dispersion mills have larger gaps which use fine beads within the liquid to enhance 
the dispersion. It is a size-reduction apparatus that disrupts clusters or agglomerates solids rather than break 
down individual particles [12]. Pin mills use a rotor with one or more rolls of rods that impact and/or propel 
particles into stationery pins or surfaces. They fall into the category of high speed rotor pulverizers or 
disintegrators and produce a finer product than coarse crusher [13]. 

In Nigeria, the major occupation of residents of rural areas is agriculture [14] [15]. The industrial 
requirements for the use of these milling processessuch as uninterrupted power supply, high technical skill, and 
reliability of the machines which are often not available to the farmers in most part of the rural areashave made 
it inconvenient for these farmers to produce livestock feeds in large quantity. There is therefore a need to 
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